Compartment-specific quantitative gene expression analysis after laser microdissection from archival renal allograft biopsies.
Various immunological and non-immunological pathomechanisms are responsible for the cellular damage in renal allografts. Since the kidney is an anatomically complex organ with functional and morphological heterogeneous compartments (interstitium, tubuli, vessels, glomeruli), the local response to injury maybe variable, therefore, the identification of local pathomechanisms is important. To elucidate any discrepancies in quantitative mRNA expression profiles between a total specimen analysis and a cell-specific evaluation after laser microdissection. Real-time RT-PCR was performed for complement component C3 and heme oxygenase-1 (HO-1) genes compared to the housekeeping gene beta-actin using whole section RNA extracted from formalin-fixed and paraffin-embedded archival material of 16 explanted, rejected renal allografts. Ten non-transplant nephrectomies served as controls. For five cases from each group, five different compartments of the organs (interstitium, proximal tubuli, distal tubuli, vessels, glomeruli) were microdissected and quantitative analysis for C3 and HO-1 was performed identically. Whole section mRNA expression analysis: the data showed a constant expression of the housekeeping gene beta-actin, a 7-fold increased expression of C3 and a 3-fold decreased expression of HO-1 in the allograft group as compared to the control group. mRNA expression results from microdissected compartments: in the control group, C3 and HO-1 expression could only be detected in the proximal tubuli of all cases whereas all five compartments analyzed from the rejecting kidneys showed expression of the two genes. In the allografts, expression levels of the investigated genes varied considerably not only among the different compartments but between individual cases as well. Laser microdissection combined with real-time RT-PCR is a feasible approach for retrospective quantitative gene expression analysis in formalin-fixed and paraffin-embedded renal allograft specimens. As shown for C3 and HO-1, cell-specific expression patterns ofpathogenetically relevant genes vary considerably between individual cases. A close correlation of morphology and cell-specific gene expression analysis will contribute to the elucidation of the complex pathogenesis of chronic renal allograft nephropathy.